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1J/This-- invention relates fo photographic devel- 
opers. More particularly, this invention relates 
fo high eontrast photographic developers. Still 
more particularly, this invention relates fo high 
contrast photographic developers having a 
markedly longer working life than hitherto 
known developers of this type. 
As is well known fo those skilled in the art, 
photographic developing solutions usually con- 
tain ai least one component selected from each 
of four different types of materials, namely, de- 
veloping agents, preservatives, alkalies and re- 
strainers. Most developing agents in pure form 
are slightly acid or neutral in reaction and ex- 
hibit feeble reducini action or even no reducing 
action with respect to the silver halide latent 
image. For this reason, an alkali is usually 
corporated in the developing solution fo aecel- 
erate the redueing action. Developini agents 
in alkaline solution react with and are more or 
less rapidly destroyed by atmospheric oxygen. 
To retard or prevent this oxidation of the de- 
veloping agent by atmospheric oxygen a pre- 
servative, such as an alkali metal sulfite, is 
added fo stabilize the developer solution. A re- 
strainer, such as an alkali metal bromide or 
benzotriazole, is usually incorporated in developer 
solutions to reduee or eliminate reduction of the 
unexposed portions of the negative or print being 
developed. 
 In most instances it is desired to develop a 
negative to a state o.f intermediate contrast and 
many photographic developing formulations are 
available that aceompHsh this end in an emi- 
nently satisfactory fashion. However, in certain 
specific fields, high contrast negatives are essen- 
tial. For example, in the graphic arts, high 
contrast negatives are essential for the prepara- 
tion of satisfactory off-set plates and simflar re- 
production media. 
Hydroquinone is characterized by its inherent 
abflity fo produce high contÆast negatives. How- 
ever, due to the low reduction potential of this 
developing agent, a very strong alkali, for ex- 
ample, an alkali metal hydroxide, is necessary 
fo obtain reasonable developing speed when 
droquinone is the sole developing agent present. 
Under conditions of high alkalinity, the activity 
of this developing agent is at such a high level 
that the density of exposed portions of the film 
is built up very rapidly and a strong contrast 
negative results. 
Unfortunately, hYdroquinone in strongly alka- 
line solution is extremely susceptible to air oxida- 
tion so that even in the presence oï preservatives 
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such solutions have a working lire of only.a few 
minutes. In addition, such strongly alkaline 
solutions have a deleterious action on the hands 
of technicians using such solutions in the proc- 
essing oï negatives. 
In order to overcome these disadvantages of 
highly alkaline high contrast developing solu- 
tions it has been the practice in the prior art to 
prepare high contrast developing solutions at a 
lower pli value than required for the activity 
necessary fo produce high eontrast negatives, ai 
the saine rime ineorporating in such solutions a 
material that results in the continuous produc- 
tion of a strong alkali over a considerable period 
of rime. Among sueh auxfliary agents employed 
in formulations of the prior art may be men- 
tioned paraformaldehyde, trioxymethylene, the 
ïormaldehyde-bisulflte double eompound, et 
cetera. I believe that such compounds, when in 
solution in the high contrast developers of the 
prior art, are gÆadually decomposed with the 
production of formaldehyde and that this form- 
aldehyde in turn reacts with the alkali metal 
sulfite present (as a preservative) with the pro- 
duction of alkali metal hydroxide in accordanee 
with the reaction: 
CH20 ÷Na2SO3 ÷H20-----CH2 (OH) SO3Na.÷NaOH 
The sodium hydroxide f0rmed as above indi- 
cated activates the developer fo such a degree 
that high contrast negatives are produced. It 
is to be understood that this explanation repre- 
sertis theory only and I do hot wish .fo be bound 
bF the explanation offered. 
I-Iigh contrast developing solutions of the prior 
art containing formaldehyde releasing compounds 
of the above nature represent a considerable 
advance over lydroquinone-sodium hydroxide 
solutions but even these improved formulations 
are ïar from perfect. For example, the prior 
art high contrast developing solutions containing 
formaldehyde releasing compounds bave a work- 
ing lire of four hours or less. In the lithographic 
shop this means that fresh developer solution 
must be prepared twice each shift. 
I bave discovered that iï the formaldehde. 
releasing compound round in prior art formula- 
tions is replaeed with a methylol derivative, ïor 
example, a hydantoin earrying af least. 
methylol group, a high eontrast developer results. 
which, bas a working life of 24 hours or ni0rë: 
One object Of tuf invention is fo provide an 
improved high contrast photographic developer 
solution. 
Another object of my invention is to provide 
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high contrast photographic developer solutions 
having a markedly longer working lire than 
hitherto known developers of this type. 
Additional objects of my invention will become 
apparent as the description thereof proceeds. 
For the better understanding of my invention, 
it will be described in connection with illustrative 
but non-limiting examples thereof. In accord- 
ance with conventional practice, in the formulas 
of the examples the several components are 
listed in the order in which they are added to 
the water. 
Example 1 
Water .......................... quarts__ 3 
Sodium sulfite ....................... g__ 120 
Hydroqulnone ....................... g-- 90 
Boric acid ........................... g__ 3 
Sodium bromide ..................... g-- 5,6 
Sodium bisulfite ..................... g__ 10.5 
Monomethylol 5,5-dimethyl 
hydantoin ......................... g__ 30 
Water to ........................ gallon__ 1 
It wil] be noted that the above formulation 
contains hydroquinone which, bicausi of its low 
reduction potential, requires the .presence of a 
strcng alkali for activation to. the degree neces- 
sary for the production of high contrast neg- 
atives. However, this formulation contains no 
strong alkali. Nevertheless, this formulation 
(after. dilution with additional water if desired) 
produces, by virtue of the methylol derivative 
contained therein, an excellent high contrast 
developing solution having a working lire of 24 
hours or longer in distinct contrast to formu- 
lations of the prior art for the saine purpose 
which have a working lire of four hours or less. 
If is belleved that the fomaldehyde releasing 
compounds of prior art high contrast developer 
formulations decompose with the release of 
formaldehyde at too rapid a rate. As a resutt, 
the developing agent is converted to the active 
form more rapidly than is required by the de- 
veloping process itself and as a result a large 
part of the highly active developing agent reacts 
with and is destroyed by atmospheric oxygen 
resulting in a short working lire. On the other 
hand, the improved formaldehyde releasing 
compounds of my invention are more stable and 
dcomp0se at such- a rate that activated de- 
vetoping agent becomes available at approxi- 
mately the rate necessary to give the desired 
developing action. As a result, most if hot all 
of the developing agent of the formulations of 
myinvention is employed in the reduction of the 
latent image while llttle if any is destroyed by 
reaction with atmospheric oxygen. Again it is 
to be understood that this explanation represents 
theory only and I am in no way to be bound 
thereby. 
If desired, a stock solution may be prepared 
in- accordance with the above formula with the 
exception that the methylol derivative is omit- 
ted. Such a stock solution is very stable. Then, 
just . belote use, the methylol derivative may be 
added to give a high contrast developing solution. 
By operating in this manner, a stable stock 
solution may be prepared by a manufacturer of 
photographic chemicals under carefully con- 
trolled conditions with respect fo purity and 
volume of water, the composition, purity and 
weight of chemicals employed, et cetera. Wnen 
a high contrast developing solution is. needed 
in the tithographic shop it is only necessary to 
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add the required amount of the methylol de- 
rivative fo this stock solution. 
Example 2 
5 Water .............................. cc__ 750 
Sodium sulflte ....................... g__ I00 
Sodium metasilicate .................. g-- 24 
Hydroqulnone ........................ g-- 90 
Boïic acid ........................... g-- 12 
I0 Sodium bromide ..................... g-- 9 
Benzotriazole ........................ g-- 3 
Sodium hydroxlde .................... g-- 21 
Monomethylol 5,5-dimethyl 
hydantoin .......................... g-- 10 
15 Water to ......................... quart__ 
In the formula of this example, a considerable 
portion of the developing agent is convirted to 
the sodium salt by the sodium hydroxide present. 
Because of this it is possibli to achieve a much 
20 higher concentration of developing agent than 
was possibli in the formulation of Example 1. 
This pro'toits the preparation of a very concen- 
trated stock solution which may be cousidirably 
diluted to produce the working solution actually 
25 used. Again, the formulation of this example 
results in the production of high contrast nega- 
rives but at the same rime the working lire of 
the developer is 24 hours or more. 
Many compounds, other than the monometh- 
30 ylol 5,5-dimethyl hydantoin specifically men- 
tioned in the above examples may be employed 
to accomplish the objects of my invention. 
Among these may be mentioned monomethylol 
1-alkyl hydantoins, monomethylol 3-alkyl hy- 
35 dantoins, monomethylol and dimethylol 5-atkyl 
hydantoins, monomethylol 1,5-dialkyl hydan- 
toins, dimethylol 5,5-dialkyl hydantoins, mono- 
methylol and dimethylol hydantoins, monometh- 
ylol and dimethylol ethyleneurea (monomethylol 
40- and dimethylol 2-imidazolidone), monomethylol 
and dimethylol urea and the like. 
While my invention bas been described in con- 
nection with the use of hydroquinone as the de- 
veloping agent, other developing agents, espe- 
45 cially those of low reduction potential, may De 
used. 
Be it remembered, that while my invention has 
been described by means of numerous examples 
thereof, these are illustrative and non-limiting 
5O and if is fo be understood that my invention 
covers all changes and modifications of the .ex- 
amples thereof, herein chosen for purposes oF 
disclosure, that do hot constitute departures 
from the spirit and scope of my invention. 
55 I claim: 
1. An aqueous photographic developing .solu- 
tion comprising a silver halide developing agent, 
an alkali metal sulfite and a methylol hydantion. 
2. An aqueous photographic developing solu- 
60 tion comprising hydroquinone, an alkali metal 
sulfite and a methylol hydantoin. 
3. An aqueous photographic developing solu- 
tion comprising a silver halide developing agent, 
an alkali metal sulfite and a material seleCted 
65 ïrom the group consisting of a monomethylol 
hydantoin, dimethylol hydantoin, a monometh- 
ylol 1-alkyl hydantoin, a monomethylol 3-atk,vl 
hydantoin, a monomethylol 5-alkyl hydantoin, 
a dimethylol 5-alkyl hydantoin, a monomethylol 
70 1,5-dialkyl hydantoin, a monomethylol 3,5-di- 
alkyl  hydantoin, a monomethylol 5,5-dialk,vl hy-- 
dantoin, a dimethylol 5,5-dialkyl hydantoin, a 
monomethylol 1,5,5-trialkyl hydantoin and a 
monomethylol 3,5,5-trialkyl hydantoin. 
75 4. The composition of claim' S, further char - 
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acterzed by the fact that sald developing agent 
ls hydroqulnone. 
5. An aqueous photographic developing solu- 
tion comprising a silver halide developing agent 
an alkali metal sulflte and monomethylol 5,5- 
dimethyl hydantoin. 
6. An aqueous photographic developlng solu- 
tion comPrising hydroquinone, an alkali metal 
sulfite and 3-methylol 5,5-dimethyl hydantoin. 
7. In preparing photographic images, develop- 
lng a latent silver halide image by an aqueous 
solution containing a sflver halide developing 
agent, an alkali metal sulflte and a methylol 
hydantoln. 
8. In preparing photographic images, develop- 
ing a latent silver halide image by an aqueous 
solution containing hydroquinone, an alkali 
metal sulfite and a methylol hydantoin. 
9. In preparing photographic images, de- 
veloping a latent silver halide image by an 
aqueous solution containing a silver halide de- 
veloping agent, an alkall metal sulfite and a ma- 
terial selected from the group consisting of a 
monomethylol hydantoin, dimethylol hydantoln, 
a monomethylol 1-alkyl hydantoin, a monometh- 
ylol 3-alkyl hydantoin, a monomethylol 5-alkyl 
hydantoin, a dimethylol 5-alkyl hydantoin, a 
monomethylol 1,5-dialkyl hydantoin, a mono- 
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methylol 3,5-dialkyl hydantoln, a monomethylol 
5,5-dialkyl hydantoin, a dimethylol 5,5-dialkyl 
hydantoin, a monomethylol 1,5,5-tralkyl hy- 
dantoin and a monomethylol 3,5,5-trialkyl hy- 
5 dantoin. 
10. The process of claim 9, further character- 
ized by the fact that said silver halide develop- 
lng agent Is hydroquinone. 
11. In preparing photographic images, rie- 
l0 veloplng a latent silver halide image by an 
aqueous solution containing a silver halide de- 
veloping agent, an alkali metal sulflte and mon- 
omethylol 5,5-dimethyl hydantoin. 
12. In preparing photographic images, de- 
15 veloping a latent silver halide image by an 
aqueous solution containing hydroquinone, an 
alkali metal sulflte and monomethylol 5,5-di- 
methyl hydantoln. 
MORTON SCHWARCZ. 
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